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Access to water and sanitation is one of the major challenges for the 21st century. According to WHO (2004),
1.1 billion people do not have access to safe water and 2.4 billion people do not have access to basic sani-
tation facilities. As a consequence around 4 million people, the majority of who are children, die every year
from water and sanitation related diseases.
Water is not only an important factor of public health, but also of general livelihoods and development: crop
production, livestock production, industry, commerce and daily life depend on access to water.
Water-supply and sanitation conditions therefore directly affect health and food security and are key com-
ponents in the fight against Hunger and Malnutrition.
For 25 years, in line with its vocation of fighting Hunger, the Action contre la Faim international network
has been implementing field programmes aimed at supporting populations in humanitarian situations, along
with research and technical development in order to optimise its interventions. This book is the result of this
experience and presents methods and techniques of intervention, not only to provide and ensure access to
water – groundwater prospecting, drilling, well digging, constructing spring catchments and gravity supply
systems, treatment and distribution of surface water and collection of rainwater – but also sanitary measures,
hygiene promotion, capacity building of communities and local partners, and much more.
This manual is the second edition of Alimentation en eau des populations menacées, by Éric Drouart and
Jean-Michel Vouillamoz, published in 1999; it has been deeply reviewed, revised, updated and extended,
under the coordination of Hubert Sémiond and Francesco González, with more than 60% of new information.
It focuses on efficient and concrete action, as well as on context and needs analysis. It is intended for those
concerned by programmes involving water supply, sanitation, hygiene promotion and local capacity building.
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Editorial
At the time of publishing this book, we know that around the world, more than 1 billion people do
not have access to potable water and 2.4 billion people do not have access to basic sanitation faci-
lities, consequently more than 15 000 people die each day from water borne diseases1.
The Action contre la Faim International Network (ACFIN)2, governed by Jean-Christophe Rufin,
implements water and sanitation programs for populations in humanitarian situations. Water-supply
and sanitation conditions directly affect health and food security and are key components in the
fight against Hunger and Malnutrition. This fight leads us to work together with local vulnerable
populations, and the general public, by organising awareness campaigns each year to improve the
public knowledge about water and sanitation and the consequences it has on public health3. ACFIN
defends the right to have water accessible for everyone.
The present edition was coordinated by Hubert Sémiond and Francisco González, respectively head
of the Action contre la Faim and Acción contra el Hambre water and sanitation departments.
This edition is the second edition of "Alimentation en eau des populations menacées", by Éric
Drouart and Jean-Michel Vouillamoz, published in 1999, that has been deeply reviewed, revised,
updated and extended, with more than 60% of new information.
The main contributors to this edition are (in alphabetical order) : Francisco González (Curro), Jean
Lapegue, Élisabeth Lictevout, Hubert Sémiond, Álvaro de Vicente and Jean-Michel Vouillamoz. An
exhaustive list of authors is presented in the summary.
The final English version has been entirely reviewed by John Adams.
This book is the summary of more than ten years experience of project implementation in water sup-
ply, sanitation and hygiene promotion, for populations in danger. This field experience has been
strengthened and informed by the scientific research, technical development and literature review
that Action contre la Faim permanently undertakes to optimise its interventions. One of the pur-
poses of this second edition is to capture recent experiences and expertise developed by the Action
contre la Faim international network.
The present edition particularly benefited from the PhD work done on groundwater prospecting by
Jean-Michel Vouillamoz between 2001 and 2003 in collaboration between Action contre la Faim,
the Institut de Recherche pour le Développement (IRD) and the Bureau de Recherche Géologique
et Minière (BRGM).
This work is the fruit of teamwork and of the dynamism that has driven the Water and Sanitation
department since its creation in Paris and later in Madrid, New York and London. But above all, this
book is the result of the strong commitment and creativity of the Action contre la Faim teams on
the field, national and international staff, who developed appropriate technology and approaches in
collaboration with the beneficiary communities.
Editorial v
–––––––––––––––
1. Kofi Annan, Summit of Johannesburg (30.08.2002).
2. ACFIN include four headquarters: Paris, Madrid, London and New York.
3. Water Day ACF event’s.
This book has come into existence thanks to the confidence shown and the resources provided by
Action contre la Faim in order to facilitate the project. Our thanks are due to all the team, and espe-
cially to Jean-Luc Bodin, who has sustained and accompanied the development of the Water and
Sanitation department since its creation and strongly encouraged and supported the first edition. The
publication and the promotion of this second edition was followed up by Frank Hourdeau.
We would also like to thank our partners from the NGO’s community and donors, with whom we
collaborate daily to implement water and sanitation programs.
The main objective of this book is to transfer our knowledge acquired from years of experience in
the field, in order to better reach the largest possible number of national and international humani-
tarian actors.
Happy reading!
Benoît MIRIBEL
Executive director
vi Water, sanitation and hygiene
Acknowledgements
Many people have contributed to the writing of this book, (the main authors are mentioned in the
following table). For their contributions to the first edition that is basis of this book (and for their
great humour), thanks are due to Jocelyn Lance, previous manager of the Water and Sanitation
Department of Accion Contra el Hambre for his enthusiasm, his unshakeable interest in innovative
techniques, and his capacity to fly in all weathers. Thanks also to Alexandre Langlois, Miguel
Ángel Barba, David Blanc, Paul Cottavoz, Patrick Dannard, José Benavente, Philippe Masliah,
Dominique Porteau, Philippe Leborgne, Jean-Pierre Veyrenche and Philippe Weis.
For the second edition, thanks are due to John Adams for his holistic knowledge of humanitarian
interventions that led to numerous comments and corrections. Thanks are due to Loïc Raigondeau
for the detail of his work. For their various contributions thanks are due to Pierre Fourcassié,
Thierry Arhan, Cyndy Cushner, Serge Breysse, Hervé Bonino, Pablo Alcalde, Alejandro Zurita,
Olivier Seyiadji, Massimo Caporilli, Carmelo Gallardo, Amador Gómez, Marta Valdés, Julián Car-
razón, Zaza Gvelesiani, Anne Boemare, Bertrand Brecqueville, Daniel Chevrolet and June Hirsh.
Finally, thanks are due to Paul Cottavoz and Olivier Stoupy for the spirit they gave to the depart-
ment and that is reflected in this present edition.
For their English translations and revisions, thanks to Mark Rowney, Jose de Bettencourt, Michael
Walls, Andrew Mitchell, Cyndy Cushner, Lisa Rudge, Chris Wardle, Lisa Ernoult, Kate Ogden and
Caroline Wilkinson. We are also grateful to Marián Hernández, BA and M Shields, FIInfSc, MITI,
for carrying out the main part of the translation, often in place of more lucrative work.
Thanks also to the people who at professional, personal or family levels suffered from the energy
invested in this project. It is difficult to mention all of them, but a specific mention is due to Virgi-
nie, Raphaël, Marianne, Olivier, Pilar, Candela, Beatrice, Lucas, Iris, Carlos, Luna, Chine, Elisabeth
and Tristan for the laborious evenings, weekends and holidays. Thanks also to Caroline Broudic and
Helene Deret for their patience and their support to the field, and to many others in the field or in
headquarters.
Finally, thanks to Jacques-Henry Lahaye, Loïc Raigondeau and Álvaro de Vicente for their talent in
producing the technical diagrams.
Summary vii

Summary
ACTION CONTRE LA FAIM xx
The Charter xx
I PROGRAMME DEVELOPMENT 1
1 ACF intervention policy and strategy (F. GONZÁLEZ, H. SÉMIOND) 3
1 Global water and sanitation problem 3
2 Crises and humanitarian contexts 4
2.1 Typology of humanitarian contexts 4
2.2 Humanitarian situations and their evolution 6
2.3 Mechanisms of response 8
2.4 Technical intervention and advocacy 9
3 Water and sanitation programmes 9
3.1 Programme objectives 9
3.2 Intervention domains and activities 12
4 Intervention criteria 13
4.1 General considerations 13
4.2 General criteria 14
4.3 Specific criteria 15
4.4 Target population 15
4.5 Definition of priorities 15
5 Intervention principles 16
5.1 A direct approach to populations 16
5.2 A response that depends on analysis 17
5.3 Multidisciplinarity analysis 17
5.4 Involvement of affected communities 17
5.5 Understanding, respecting and integrating local factors 18
5.6 Sustainable impact of activities 18
5.7 Coordinating activities 19
5.8 Community strengthening 20
5.9 Gender issues 20
5.10 Capitalising on experience and analysis 20
5.11 Respect for the environment 20
2 Project management (F. GONZÁLEZ, E. LICTEVOUT) 21
1 Management of water and sanitation programmes 21
1.1 Project-cycle management 22
1.2 Guidelines and standards 24
2 Needs assessment and project identification 25
2.1 Objectives of needs assessment 25
2.2 Water and sanitation-related diseases 27
2.3 Assessment components 29
2.4 Resources and means to do an assessment 31
2.5 Information gathering 31
2.6 Assessment in emergencies 38
2.7 Sanitary surveys 39
Summary ix
3 Project design 39
3.1 Analysis phase 39
3.2 Planning phase 45
3.3 Proposal writing 52
3.4 Project approval and financing 53
4 Project implementation and monitoring 53
4.1 Planning 54
4.2 Staff management 55
4.3 Internal procedures 57
4.4 Security and safety awareness 58
4.5 Community involvement 60
4.6 Management of information, lessons learned and reporting 60
4.7 Monitoring 61
5 Evaluation 62
Main criteria used for project evaluation 62
II WATER RESOURCES 65
3 Water resources (J.M. VOUILLAMOZ) 67
1 The water cycle 67
2 Rainwater 68
2.1 The water layer concept 69
2.2 Rainfall measurement 69
3 Surface water 70
3.1 The catchment area concept 70
3.2 Run-off assessment 70
3.3 Flow-rate measurement 71
4 Groundwater 76
4.1 Water within rock 76
4.2 Main aquifer systems 85
4.3 Aquifer recharge 93
4.4 Groundwater quality 94
4 Water quality and analysis (J. LAPEGUE, H. SÉMIOND) 97
1 Water quality and programme strategy 98
1.1 Water quality and public health 98
1.2 Water quality and programme profile 98
1.3 Water quality through programme steps 99
1.4 Water resources and water quality 103
2 Standards and guidelines 106
2.1 The concept of pollution 106
2.2 The concept of toxicity 107
2.3 Quality standards, guidelines and indicators 108
3 Quality indicators 112
3.1 Sanitary surveys and risk assessments regarding water quality 112
3.2 Biological analysis 114
3.3 Physicochemical characteristics 115
3.4 Major ions 119
3.5 Trace-elements and toxic minerals 121
3.6 Biological indices 122
x Water, sanitation and hygiene
4 Water analysis 123
4.1 Sampling 123
4.2 Methods of analysis 125
4.3 Presentation of results and interpretation 128
5 Groundwater prospecting 131
A Hydro-geophysical studies (J.M. VOUILLAMOZ) 131
1 Questions facing the prospector 131
2 Preliminary actions 132
2.1 Available information 132
2.2 Cartography 133
2.3 Satellite images 134
2.4 Photo-interpretation 134
3 Field survey 135
3.1 The preliminary visit 135
3.2 Technical meetings 136
3.3 Additional investigations 136
4 Hydro-geophysical methods 136
4.1 Introduction to the methods 137
4.2 The Electrical Resistivity method 140
4.3 Electromagnetic methods 160
4.4 Magnetic Resonance Sounding 168
5 Prospecting procedures 177
5.1 Exploration boreholes 177
5.2 Assessment of the resource 177
5.3 Storage of results and analytical tools 177
5.4 Prospecting procedures 178
B Field examples (J.M. VOUILLAMOZ) 188
1 Implementing boreholes in unconsolidated sediments 188
1.1 Background 188
1.2 Results example 191
1.3 Discussion 196
2 Characterisation of crystalline bedrock aquifers 199
2.1 Background 199
2.2 Main results 200
2.3 Conclusion 203
3 Localisation of saturated karst aquifers 204
3.1 Background 204
3.2 Field example 207
3.3 Conclusion 208
6 Pumping test (J.M. VOUILLAMOZ) 211
1 Aquifer test 212
1.1 Diagnostic graphs 212
1.2 Choice of model 215
1.3 Jacob’s method 215
1.4 Theis’s recovery method 218
2 Well-test 219
2.1 Non-connected steps 219
2.2 Connected steps 228
Summary xi
3 Pumping-test procedure 233
3.1 Design of test 233
3.2 Test implementation 236
3.3 Reporting 238
III WATER SUPPLY 239
7 Wells 241
A Well construction (S. DESANLIS, J.M. VOUILLAMOZ, T. MÉTAIS, H. SÉMIOND) 241
1 Modern wells 241
1.1 Surface works 242
1.2 Manual water drawing 242
1.3 Diameter 244
1.4 Well lining 245
1.5 Intake column 245
2 Construction techniques 245
2.1 Digging 245
2.2 Lining 246
2.3 Independent intake 251
2.4 Developing the well 252
2.5 Use of explosives 254
2.6 Deep wells in Mali 255
3 Rehabilitation of wells 255
3.1 Why rehabilitate? 255
3.2 Rehabilitation of the well lining 256
3.3 Cleaning and deepening 257
4 Disinfection 258
B Field examples (E. DROUART, J.M. VOUILLAMOZ) 259
1 Implementation 259
1.1 Quantity estimates 259
1.2 Time necessary for the construction of a well 260
1.3 Planning the construction of ten wells 261
2 Resources required 262
2.1 Human resources 262
2.2 Materials 262
2.3 Equipment 263
8 Boreholes 265
A Borehole drilling (J.M. VOUILLAMOZ, E. DROUART, H. SÉMIOND, B. LEMOAL, F. ROBERT) 265
1 Drilling for water 266
1.1 Exploration 266
1.2 Exploitation 266
1.3 Examples of borehole costs 267
2 Drilling techniques 267
2.1 Rotary drilling 267
2.2 Down-the-hole hammer drilling 268
2.3 Borehole parameters 269
3 Lightweight drilling rigs 274
3.1 ACF-PAT 201 kit 274
3.2 ACF-PAT 301 kit 275
xii Water, sanitation and hygiene
3.3 ACF-PAT 401 PTO kit 279
3.4 Other lightweight drilling rigs 279
4 Borehole design 282
4.1 Choice of casing 282
4.2 Pre-casing 284
4.3 Usual configurations 284
5 Borehole drilling 286
5.1 Choice of technique 286
5.2 Site preparation 286
5.3 Rotary drilling 290
5.4 DTH percussion drilling 293
6 Borehole equipping 297
6.1 Permanent casing 297
6.2 Gravel pack and grouting 300
7 Development 301
7.1 Borehole cleaning 302
7.2 Development processes 302
7.3 Instantaneous flow 305
8 Monitoring and borehole report 305
9 Surface works 306
B Borehole rehabilitation (H. SÉMIOND, J.M. VOUILLAMOZ, J.G. MOULIN) 307
1 Introduction 307
2 Description of the causes of borehole deterioration 307
2.1 Electrochemical and bacterial corrosion 308
2.2 Mechanical, chemical and biological clogging 308
2.3 Erosion 309
3 Diagnosis 309
3.1 Methodology 309
3.2 Data analysis 310
4 Intervention techniques 310
4.1 Development 312
4.2 Bailing and over-drilling 312
4.3 Re-equipment 312
4.4 Unclogging 312
4.5 Rehabilitation of surface works 313
5 Preventive maintenance 314
6 Condemning a borehole 314
C Field examples (J.M. VOUILLAMOZ, J.G. MOULIN) 315
1 Planning a drilling programme 315
2 Resources to be mobilised 316
2.1 Human resources 316
2.2 Drilling costs 316
3 Overview of selected programmes 319
3.1 Non-consolidated sedimentary area 319
3.2 Bedrock area 322
D Combined wells (J.P. VEYRENCHE, J.M. VOUILLAMOZ, T. MÉTAIS, H. SÉMIOND) 325
1 Central combined wells 325
1.1 Implementation 325
1.2 Resources required 327
Summary xiii
2 Lateral combined well 328
2.1 Implementation 328
9 Pumping systems (O. STOUPY, J.M. VOUILLAMOZ, F. FOURTUNE, B. LEMOAL) 331
1 General 331
2 Motorised pumps 332
2.1 Working principles of centrifugal pumps 332
2.2 Centrifugal pump sealing 333
3 Pumping hydraulics 334
3.1 Power 334
3.2 Suction head 334
3.3 Flow and Total Manometric Head (TMH) 335
3.4 Working point in a pipe system 337
3.5 Particular characteristic curves 337
4 Choosing a motorised pump 340
4.1 Surface centrifugal motorised pump 340
4.2 Submersible electrical pump 342
5 Electricity supply 343
5.1 Power and current 344
5.2 Generator choice 345
6 Dewatering pumps 346
6.1 Principle and material 346
6.2 Electric dewatering pumps 346
6.3 Pneumatic water pumps 347
7 Renewable energy pumps 347
7.1 Solar pumping 348
7.2 Hydraulic energy 350
8 Handpumps 353
8.1 Main types of handpump 353
8.2 Piston pumps 354
8.3 Hydraulic pumps 356
8.4 Helical rotary pump 358
8.5 Rope-and-washer pump 359
8.6 Treadle pump 360
10 Springs 363
A Catchment and storage tank design (J.M. VOUILLAMOZ, J.H. LAHAYE) 363
1 Spring catchments 363
1.1 Flow measurement 363
1.2 The hydrogeological context 363
1.3 Spring catchments 364
1.4 Equipping springs 367
2 Storage tanks 368
2.1 Tanks on spring catchments 368
2.2 Tanks with gravity network 369
2.3 Tanks in pumped systems 370
2.4 Rainwater-catchment tanks 370
2.5 Tanks for run-off catchment 371
B Field examples (J.M. VOUILLAMOZ, J.H. LAHAYE) 372
1 Spring catchment 372
xiv Water, sanitation and hygiene
2 Water points 374
2.1 Earthworks 374
2.2 Foundations 375
2.3 Reinforced-concrete slab 375
2.4 Plumbing 378
2.5 Masonry 378
2.6 Constant-level channel 380
2.7 Drainage channel 381
11 Gravity distribution systems 383
A System design and construction (O. STOUPY, J.M. VOUILLAMOZ, E. DELORME) 383
1 Feasibility study 384
1.1 Drawing up the distribution plan 384
1.2 Rapid topographic survey 387
1.3 Technical verification 387
2 Detailed survey 388
2.1 Topographic survey 388
2.2 Hydraulic design 390
2.3 System design 395
3 Construction of the system 402
3.1 Header tanks and break-pressure tanks 402
3.2 Storage tank 404
3.3 Pipes 404
3.4 Tapstands 417
B Field examples (T. SUTTON, J. ROMAGNY, J.M. VOUILLAMOZ) 420
1 Gravity-flow water systems on spring catchments 420
1.1 Planning 420
1.2 Human and financial resources 421
1.3 Example of the Ban Houn system 422
2 Emergency distribution systems from boreholes 434
2.1 Implementation 434
2.2 Human and financial resources 434
3 Emergency systems from rivers 435
3.1 Implementation 435
3.2 Example of the Aswha system 437
12 Water treatment (J.M. VOUILLAMOZ) 441
1 Treatment procedures 441
1.1 Choice of procedures 441
1.2 Pre-treatment 442
1.3 Flocculation and sedimentation 443
1.4 Disinfection 446
1.5 Filtration 450
1.6 Aeration 451
2 Chemical dosing 453
Summary xv
IV SANITATION 455
13 Sanitation (V. ARROYO, H. SÉMIOND, F. GONZÁLEZ) 457
1 Introduction 458
1.1 Sanitation as a global problem 458
1.2 The importance of sanitation 458
2 Sanitation-related diseases and their control 459
3 Key elements for the implementation of an environmental sanitation project 460
3.1 Importance of socio-cultural factors and of the community perception
of sanitation 460
3.2 Sanitation promotion 461
3.3 Working modes and community participation 462
3.4 School sanitation and children’s issues 462
3.5 Sanitation and groundwater contamination 463
4 Excreta disposal 464
4.1 Defecation in open areas 465
4.2 Dry latrines 465
4.3 Pour-flush latrines 474
4.4 Advantages and disadvantages of simple, VIP and pour-flush latrines 482
4.5 Composting latrines 482
4.6 Latrines for rocky and frozen ground, high groundwater levels
and flood-prone areas 488
4.7 Excreta control in IDP or refugiee camps 489
5 Other environmental sanitation activities 493
5.1 Personal hygiene structures 493
5.2 Grease traps 496
5.3 Surface-water drainage 496
5.4 Vector control 497
5.5 Management of solid waste 500
14 Cholera (G. POUJOL, J.M. VOUILLAMOZ) 505
1 General 507
1.1 Cholera vibrios 507
1.2 Clinical signs and symptoms 507
1.3 Contamination 507
1.4 Prevention of infection 508
1.5 Treatment 508
1.6 Vaccination 509
1.7 Natural immunity 509
1.8 Risks to personnel 509
1.9 Epidemics 509
1.10 Epidemiological factors 510
2 Assessment of the situation 510
2.1 Confirmation of reported cases, implementation of a surveillance system 510
2.2 Previous epidemics 511
2.3 Sanitary surveys 511
2.4 Cholera task force 511
3 Intervention strategy 512
3.1 Development of the epidemic 512
3.2 Sanitary strategy/actions 512
xvi Water, sanitation and hygiene
4 Types of intervention 512
4.1 Large cholera treatment centre 512
4.2 Small-scale cholera treatment centre 513
4.3 Attachment to local structures 514
4.4 Health Ministry support 514
4.5 Emergency actions 514
5 Cholera treatment centre (CTC) 515
5.1 Planning 515
5.2 Choice of site 516
5.3 Layout of a CTC 517
5.4 Water supply 520
5.5 Sanitary facilities 521
5.6 Shelters 524
5.7 Sanitary barriers 524
5.8 Management 525
5.9 Other structures and contexts 530
6 Actions in the community 531
6.1 Information and hygiene advice 531
6.2 Improving water quality 531
6.3 Examples of specific actions 534
7 End of the intervention 535
7.1 Disengagement 535
7.2 Evaluation 536
7.3 After the cholera response 537
V HYGIENE PROMOTION AND COMMUNITY MANAGEMENT 539
15 Hygiene promotion (A. DE VICENTE, E. LICTEVOUT, B. LOPEZ) 541
1 Introduction 541
1.1 What is hygiene promotion? 541
1.2 Why is hygiene promotion important? 541
1.3 The hygiene-promotion project cycle 544
2 Needs assessment 544
2.1 Preliminary Appraisal 544
2.2 In-depth assessment 545
2.3 Research techniques 549
2.4 Recruitment and training of the assessment team 559
2.5 Analysis of results 560
3 Programme planning and design 561
3.1 Setting Programme Goals 561
3.2 Selection of target practices 562
3.3 Selecting the target audience 563
3.4 Designing the message 563
3.5 Communication channels 564
3.6 Selection of communicators 567
3.7 Consolidation of the communication plan 569
3.8 Distribution of hygiene kits 570
Summary xvii
4 Monitoring and evaluation 571
4.1 Monitoring 571
4.2 Evaluation 572
5 Example: Laos 572
16 Water-supply management (F. GONZÁLEZ, A. DE VICENTE) 575
1 General objectives 576
2 Types of management 577
2.1 Actors in charge of water-supply management 577
2.2 Context and management 580
2.3 Management by type of water-supply system 583
3 Community-based management 587
3.1 How does it work 588
3.2 Water committee 589
3.3 Repairer 592
3.4 Spre-parts network 592
3.5 Local authorities 593
3.6 Launching a community management system 593
3.7 Cost recovery 596
VI SPECIFIC INTERVENTIONS 603
17 Emergencies 605
A Camp installations (J.H. LAHAYE, J.M. VOUILLAMOZ) 605
1 Selection and planning of sites 606
1.1 Guidelines 606
1.2 Layout plan 606
2 Emergency shelters 606
B Water trucking (H. SÉMIOND, I. MARZAN, F. GONZÁLEZ) 609
1 Introduction 609
2 The operation 610
2.1 Water tankers 610
2.2 Distribution 611
3 Case studies 613
3.1 Water trucking in camps 613
3.2 Water trucking in rural areas (pastoral and agro-pastoral communities) 614
18 Therapeutic feeding centres (J.G. MOULIN, H. SÉMIOND, L. VERDENAL) 619
1 Introduction 619
2 Guideline and recommendations 619
2.1 Guidelines 619
2.2 Recommendations 619
3 Layout of a TFC 622
19 Ponds (H. SÉMIOND, J.P. VEYRENCHE) 625
1 Types of ponds 625
2 Community impluvium ponds: the example of Myanmar 626
2.1 Feasibility study 626
2.2 Technical recommendations 626
2.3 Design example 627
2.4 Human and financial resources 628
xviii Water, sanitation and hygiene
3 Pastoral run-off ponds, example from Ethiopia 629
4 Examples of water-collection systems 632
4.1 Well beside the pond 632
4.2 Filtration 633
ANNEXES (E. DROUART, F. GONZÁLEZ, J. LANCE, J. LAPEGUE, E. LICTEVOUT,
A. OLIVIER, H. SÉMIOND, O. STOUPY, A. DE VICENTE, J.M. VOUILLAMOZ) 635
1 Reference indicators 639
2 Calculation of indicators 643
3 Sphere assessment checklist 651
4 Project manager. Job description 655
5 Water- and sanitation-related diseases 659
6 Hydrology 669
7 Water quality and analysis 681
A Indicators not covered by WHO 681
B Water point sanitary survey 682
C Sampling procedures 686
D DELAGUA kit 687
E Water-analysis file 688
8 Geophysics 691
A Equipment 691
B Electrical summary files 694
C Nomograms 696
9 Pumping-test files 701
10 Protection of water resources 705
11 Drilling 709
A Drilling equipment 709
B Drilling log 717
C Development file 718
D Borehole file 719
12 Hydraulics and units of measurement 721
A Hydraulics 721
B Units of measurement 729
13 Water-treatment products files 733
14 Civil engineering (O. STOUPY, J.M. VOUILLAMOZ) 735
The chapters 1, 2, 4, 5A-B, 6, 8B, 13, 15, 16, 17B, 18 and 19, and the annexes 1, 2, 3, 4, 5, 7B-C-E
and 11B-C-D are new.
The chapters 3, 7A, 8A-C-D and 9, and the annexes 8 have been updated and extended.
Summary xix
Action contre la Faim
Action contre la Faim (formerly Action Internationale Contre la Faim) is an independent, apolitical
non-governmental humanitarian organisation which, for the last twenty five years, has waged an unre-
mitting war on hunger in crisis situations around the world.
Internationally recognised as one of the world's premier organisations in combating hunger, Action
contre la Faim intervenes in humanitarian situations involving war, famine, natural disasters and other
crises to bring help to displaced people, refugees and any other populations in danger. After the emer-
gency is over, continuity of action helps affected people recover their independence through medium
and long-term programmes. The prevention of disasters is also one of its objectives.
In order to increase its capacity for action and advocacy, Action contre la Faim developed an inter-
national network with the opening of Accion Contra el Hambre in Madrid and Action Against Hun-
ger in London and New York. This network allows intervention in more countries, the pursuit of new
areas of technical development and an enlarged human-resources potential.
From its four headquarters (Paris, London, Madrid and New York), and with its 350 international
volunteers and 4 000 national staff, Action contre la Faim focuses on rapid, effective, and highly-tar-
geted responses in all four areas intimately involved in the fight against hunger and malnutrition:
nutrition, health, food security, and water and sanitation.
A parallel aim of the organisation is to bring the world-wide problems caused by hunger sharply into
focus, to increase awareness of the fate of those civilian populations who are victims of discrimina-
tion and violence in famine-hit areas, to alert public opinion to the true causes of hunger and to prompt
the international community to take action.
If you would like to become a volunteer, to become a member of the organisation, to help by organi-
sing a “race against hunger” in your area, to enter into partnership with the organisation by sponso-
ring one of our programmes, or simply to make a contribution, you can contact us at : www.action-
contrelafaim.org
The Charter
Action contre la Faim is a non-governmental organisation. Private, non-political, non-denominational
and non-profit making , it was set up in France in 1979 to intervene in countries throughout the world.
Action contre la Faim’s vocation is to save lives by combating hunger, disease, and those crises threa-
tening the lives of healpless men, women and children.
Action contre la Faim intervenes in the following situations :
– in natural or man-made crises which threaten food security or result in famine,
– in situations of social/ economic breakdown linked to internal or external circumstances which place
particular groups of people in an extremely vulnerable position,
– in situations where survival depends on humanitarian aid.
Action contre la Faim intervenes either during the crisis itself, through emergency actions, or after-
wards, through rehabilitation and sustainable development programmes.
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Action contre la Faim also intervenes in the prevention of certain high risk situations.
The ultimate aim of all of Action contre la Faim’s programmes is to enable the beneficiaries to regain
their autonomy and self-sufficiency as soon as possible.
Action contre la Faim respects the following principles :
INDEPENDENCE
Action contre la Faim acts according to its own principles so as to maintain its moral and financial
independence.
Action contre la Faim’s actions are not defined in terms of domestic or foreign policies nor in the
interest of any government.
NEUTRALITY
Action contre la Faim maintains a strict political and religious neutrality. Nevertheless, Action contre
la Faim can denounce human rights violations that it has witnessed as well as obstacles put in the way
of its humanitarian action.
NON DISCRIMINATION
Avictim is a victim. Action contre la Faim refutes all discrimination based on race, sex, ethnicity, reli-
gion, nationality, opinion or social class.
FREE AND DIRECT ACCESS TO VICTIMS
Action contre la Faim demands free access to victims and direct control of its programmes. Action
contre la Faim uses all the means available to achieve these principles, and will denounce and act
against any obstacle preventing it from doing so. Action contre la Faim also verifies the allocation of
its resources in order to ensure that the resources do, indeed, reach those individuals for whom they
are destined. Under no circumstances can partners working together with or alongside Action contre
la Faim become the ultimate benefactors of Action contre la Faim aid programmes.
PROFESSIONALISM
Action contre la Faim bases the conception, realisation, management and assessment of its pro-
grammes on professional standards and years of experience, in order to maximise its efficiency and
the use of its resources.
TRANSPARENCY
Action contre la Faim is committed to respecting a policy of total openness to partners and donors and
encourages the availability of information on the allocation and management of its funds. Action
contre la Faim is also committed to providing guarantees of proof of its good management.
All members of Action contre la Faim, world-wide, adhere to the principles of this Charter and are
committed to respect it.
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